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Abstract
Background: Lack of uniform diagnostic criteria often poses a challenge in the diagnosis and management of
tubercular uveitis. The index case describes an unusual presentation of tubercular panuveitis initially misdiagnosed
as sympathetic ophthalmia, where the appropriate diagnosis was made using various imaging and laboratory
investigations.
Results: A 52-year-old Indian woman underwent multimodal imaging, extensive clinical and laboratory work-up,
and analysis of microbiological and histopathological specimens. At presentation, her best-corrected visual acuity
(BCVA) was 20/30 in OD and no perception of light in OS. Ocular examination revealed multiple grayish-yellow
choroiditis lesions resembling Dalen-Fuch’s nodules, vitritis, and disc edema. Diagnosis of sympathetic ophthalmia
was made and patient treated with intravenous and oral corticosteroids and immunosuppressive therapy. After an
initial favorable response, the lesions progressively increased with worsening of vitritis. Due to worsening of
chorioretinal lesions which were atypical for sympathetic ophthalmia, further investigations were performed that
revealed positive tuberculin skin test and contrast-enhanced computerized tomography chest showed calcified
mediastinal lymph nodes. Enucleation of OS confirmed acid-fast bacilli on Ziehl-Neelsen staining, tubercular
granulomas on histopathology, and positive polymerase chain reaction. Anti-tubercular therapy and oral steroids
were started with good healing response.
Conclusions: Tubercular uveitis may have protean clinical manifestations. Thorough clinical evaluation and
molecular/histopathological evaluation helps in establishing the diagnosis and the institution of appropriate
therapy.
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Findings
Introduction
Intraocular tuberculosis (IOTB) is a form of extrapul-
monary TB and has been reported to be the most
common etiology of infectious uveitis in TB-endemic
regions [1–3]. It can present with protean clinical man-
ifestations with varied anatomic, morphological, and
imaging characteristics. However, the paucibacillary
nature of disease in the eye makes the confirmation of
diagnosis by standard microbiological methods such as
demonstration of Mycobacterium tuberculosis organisms
on smear microscopy or culture from ocular samples
difficult. Nucleic acid amplification techniques such as
multi-targeted polymerase chain reaction (PCR) have
greatly enhanced the sensitivity and specificity of detection
from ocular tissues [4–6].
Accurate diagnosis of IOTB often needs a multimodal
approach with a combination of a comprehensive clin-
ical evaluation and targeted laboratory investigations.
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The index study describes an unusual case where the
diagnosis of IOTB was confirmed with the help of
microbiological and histopathological evaluation of the
enucleated specimen from the fellow non-seeing eye.
Case report
A 52-year-old woman of Indian origin presented in
November 2015 with complaints of decreased vision in
right eye (OD) for the past 1 month. She had a history of
trauma to the left eye (OS) with a stone in 2013. At the
time of presentation, the best-corrected visual acuity
(BCVA) was 20/20 in OD and no perception of light in
OS. On ocular examination, anterior segment examination
of OD revealed 1+ cells and 1+ flare, and granulomatous
keratic precipitates (KPs) in the anterior chamber. Poster-
ior segment examination showed presence of round-to-
oval outer retinal/choroidal grayish-yellow lesions in all
the quadrants with presence of peripapillary fluid (Fig. 1).
The OS was phthisical and the details of the anterior seg-
ment could not be appreciated. Fluorescein angiography
(FA) (Fig. 1c, d) showed the presence of multiple hypo-
fluorescent lesions in the early frames which progressively
became iso- to hyperfluorescent with disc hyperfluores-
cence in the late frames. Indocyanine green angiography
(ICGA) could not be performed since the patient declined.
Enhanced-depth imaging optical coherence tomography
(EDI-OCT) scan passing through the macula showed
normal foveal contour with peripapillary retinal thicken-
ing. The subfoveal choroidal thickness was increased
(326 μm). Given the monocular status and past history of
trauma to the fellow eye, a clinical working diagnosis
of sympathetic ophthalmia was made. The patient
was initiated on therapy with intravenous methyl-
prednisolone (1 gm/day for 3 days) followed by oral
corticosteroids (1 mg/kg prednisone) along with oral
azathioprine (2 mg/kg). One week after initiation of
therapy, there was a resolution of the peripapillary
fluid with interval improvement in the fundus lesions
(Fig. 2a).
However, on her follow-up visit at 3 months, the fundus
lesions had increased in number and size with recurrence
of vitritis (Fig. 2b). Her BCVA deteriorated to 20/80 with
recurrence of vitritis. At this stage, FA showed early
hyperfluorescence corresponding to the peripheral retino-
choroidal lesions with progressive hyperfluorescence in
the late frames (Fig. 2c, d). In addition, there were multiple
small hypofluorescent lesions which were more posterior
in location that became iso- to hyperfluorescent in the late
frames. On fundus autofluorescence (FAF) imaging, there
was presence of hypo-autofluorescence in the areas of
chorioretinal lesions (Fig. 2e, f ). EDI-OCT showed charac-
teristic outer retinal and RPE lesions which resembled
Dalen-Fuch’s nodules. However, there were deeper chor-
oidal lesions that appeared atypical for sympathetic
ophthalmia (Fig. 3). Since presence of chorioretinal
lesions on EDI-OCT and FAF alterations were unusual
clinical manifestations for sympathetic ophthalmia, add-
itional investigations were performed to rule out the possi-
bility of infectious etiologies and masquerades in this
patient.
Fig. 1 a Fundus photograph of the right eye at the time of initial presentation shows presence of vitritis, optic disc edema, and multiple faint
grayish-yellow subretinal lesions. b Fundus autofluorescence imaging shows the presence of subtle alterations in the autofluorescene in the areas
corresponding to the grayish-yellow choroidal lesions. Fluorescein angiography image of the right eye shows disc hyperfluorescence and multiple
hypofluorescent lesions scattered in all quadrants in the early frames (c) which became iso/hyperfluorescent in the late frames (d)
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Laboratory tests revealed a positive tuberculin skin
test (18 × 18 mm) and QuantiFERON TB Gold® test.
Contrast-enhanced computerized tomography of the
chest revealed multiple calcified lesions in both the
upper lobes of the lung with small mediastinal lymph
nodes (not amenable to endobronchial ultrasound trans-
bronchial needle aspiration (EBUS-TBNA). Whole body
positron emission tomography (PET) scan revealed
fluorodeoxyglucose (FDG) avid subcentimetric medias-
tinal lymph nodes and FDG avid patchy consolidatory
changes in both lung upper lobes likely to be post-
granulomatous changes. An FDG avid lesion was
present in the left orbit.
In order to rule out the presence of lymphoma and to
determine if the etiology of the fundus lesions was re-
lated to TB, the patient was advised enucleation of the
non-seeing eye (OS). The patient agreed for the pro-
cedure and enucleation of OS was performed. Histo-
pathological examination revealed presence of multiple
choroidal granulomas with caseous necrosis (Fig. 4a, b).
TB PCR was positive from the vitreous fluid sample of
the enucleated globe (Fig. 4c). Ziehl-Neelsen staining
performed on the histopathology specimen showed
presence of numerous acid-fast bacilli (Fig. 4b). The
patient was subsequently diagnosed with IOTB and
started on standard four-drug anti-tubercular therapy
Fig. 2 Fundus photograph of the right eye after the initial healing response with interval improvement in the vitritis and disc edema. Multiple grayish
lesions can be seen in the retinal periphery which appear healed (a). There was subsequent increase in number and size of these grayish-yellow
choroidal lesions along with worsening of vitritis and recurrence of disc edema after 8 weeks of immunosupression (b). Fluorescein angiogram
(FA) (in the early frame) showed optic disc hyperfluorescence and multiple areas of transmission hyperfluorescence scattered throughout
the retinal periphery which were suggestive of healed lesions along with multiple hypofluorescent lesions suggestive of active choroidal
lesions (c). Late frames of FA revealed disc hyperfluorescence along with hyperfluorescent lesions suggestive of active disease along with
vessel wall hyperfluorescence suggestive of active vasculitis (d). Fundus autofluorescence image (with the ultra-wide field fundus camera)
shows the presence of hypo-autofluorescent lesions with hyper-autofluorescent borders in the retinal periphery (e) as well as in the peripapillary
region. These hypo-autofluorescent lesions with hyper-autofluorescent borders are also appreciated on conventional color fundus camera (f). The
presence of such hypo-autofluorescent lesions did not favor the diagnosis of sympathetic ophthalmia raising the clinical suspicion of an alternate diagnosis
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(ATT). Four weeks after initiation of ATT and oral
corticosteroids, there was a decrease in the vitritis and
an improvement in BCVA to 20/60. The clarity of the
media improved, and choroidal lesions appeared in-
active on clinical examination and imaging. Ten weeks
after initiation of ATT, the BCVA was 20/40 and the
chorioretinal lesions stabilized without any further pro-
gression (Fig. 5). At her last follow-up visit (5 months
after initiation of ATT), the lesions were healing well
without any progression.
Discussion
The index case presented as a diagnostic challenge since
granulomatous panuveitis in a monocular patient with a
history of trauma in the fellow eye was highly suggestive
of sympathetic ophthamia. Our patient demonstrated
interval improvement in vitritis and optic disc edema,
and the choroidal lesions seemed to heal during the ini-
tial follow-up after initiation of intravenous methylpred-
nisolone, oral corticosteroids, and azathioprine (Fig. 2a).
However, as the patient was on continued immunosu-
pression, her choroidal lesions increased in number and
size, and the disease continued to progress. Thus, at this
stage, an alternate diagnosis was considered. Multimodal
imaging analyses were performed which revealed presence
of distinct hypo-autofluorescent lesions with hyper-
autofluorescent borders in the retinal periphery (Fig. 2e, f).
The appearance of these lesions was not a characteristic of
Fig. 3 Enhanced-depth imaging optical coherence tomography (EDI-OCT) vertical line scan passing through the choroidal lesions shows retinal
pigment epithelial (RPE) elevations with homogenous hyporeflectivity in the underlying choroid suggestive of choroidal granulomas (yellow asterisks)
(a). Such choroidal granulomas were multiple and present throughout the retinal midperiphery and periphery. EDI-OCT vertical line scans passing
through another region of active choroiditis lesions in the periphery shows multiple RPE bumps and elevations (yellow arrows) (b) and outer retinal
hyperreflective deposits seen in the macular region (dotted square) (c)
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sympathetic ophthalmia [7]. Moreover, careful analysis of
EDI-OCT scans passing through these peripheral choroidal
lesions revealed presence of multiple, large choroidal
granulomas which were different from those observed in
sympathetic ophthalmia (Fig. 3) [8]. Since the fellow eye
was non-seeing, the patient was given an option of enucle-
ation to confirm an alternate diagnosis and conclusively
rule out sympathetic ophthalmia.
An important learning point in our case was the detec-
tion of choroidal granulomas on EDI-OCT and identifica-
tion of FAF lesions (Figs. 2 and 3). We hypothesize that
immunosuppression in our patient led to development of
a IOTB with multifocal disease in the form of multiple
choroidal granulomas. Such a form of IOTB is rarely
reported in literature. Due to the paucibacillary nature of
the disease in a majority of the patients, nucleic acid
Fig. 4 Hematoxylin and Eosin staining of the histopathological section revealed presence of multiple epitheloid cell granulomas surrounded by
multinucleated giant cells with central caseous necrosis suggestive of tubercular (TB) etiology (a). Ziehl-Neelsen staining of the histopathological
section shows the presence of acid-fast bacilli (red arrow) (b). Polymerase chain reaction conducted on the fluid aspirate from the enucleated eyeball
was positive for two TB specific primers (IS6110 and MPT64) (c)
Fig. 5 Fundus photograph of the right eye at the final follow-up visit showed resolution of optic disc edema and decrease in vitritis with multiple
grayish lesions in the periphery in various stages of healing (a). Fundus autofluorescence image shows the presence of peripapillary and macular
hypofluorescent lesions suggestive of healing tubercular choroiditis (b)
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amplication techniques are more commonly applied to
confirm the diagnosis of IOTB. Only a handful of cases
with histopathological detection of acid-fast bacilli from
choroidal biopsies have been reported in the literature
[9–11]. However, these were patients with large chor-
oidal masses, subretinal abscesses, or those undergoing
an unrelated retinal surgery. Thus, previous reports
have highlighted the paucity of mycobacteria on hist-
ology in eyes with ocular TB [11]. The index case is
unique because in our patient, the diagnosis of IOTB
was possible from the histopathological analysis of the
fellow non-seeing eye, and comprehensive multimodal
imaging analysis of the affected eye. In addition, PCR
analysis of the aspirate from the enucleated globe
agreed with the histopathology, imaging, and laboratory
evaluation (Fig. 4).
Thus, the diagnosis of IOTB is often challenging due
to its protean clinical manifestations. However, once
the diagnosis is confirmed, treatment with ATT and
corticosteroids may result in resolution of the choroidi-
tis lesions with progressive hypo-autofluorescence on
FAF imaging. The limitations of our case were the non-
availability of indocyanine green angiography to detect
the choroidal granulomas. However, choroidal granu-
lomas can be well demonstrated on EDI-OCT. [12, 13]
Our patient demonstrated adequate response to ATT
with gradual healing response of the choroiditis lesions,
vitritis, and optic disc edema (Fig. 5).
Conclusions
The index case report demonstrates challenges encoun-
tered in diagnosing and managing IOTB. Our patient pre-
sented with granulomatous panuveitis that was initially
misdiagnosed as sympathetic ophthalmia. Techniques such
as histopathology, multimodal imaging including FAF and
EDI-OCT, as well as PCR analysis greatly aid in arriving at




VG, KA, and AA conceived the manuscript, performed the literature review,
and participated in the clinical management of the case. RS and AS
participated in the clinical management of the case, acquisition of data, and
drafting the manuscript. SS, SS, NS, and KS participated in the laboratory
work-up, acquisition of data and drafting the manuscript. AI participated in
drafting the manuscript. VG provided the concept and design, was involved
in the management of the case, provided intellectual content, and revised
the manuscript. All authors read and approved the final manuscript.
Competing interests
All authors certify that they have no affiliations with or involvement in any
organization or entity with any financial interests (such as honoraria;
participation in speakers’ bureaus; membership, employment,
consultancies, stock ownership, or other equity interests; and expert
testimony or patent-licensing arrangements), or non-financial interests
(such as personal or professional relationships, affiliations, knowledge, or
beliefs) in the subject matter or materials discussed in this manuscript. The
authors declare that they have no competing interests.
Consent for publication
The consent to publish has been obtained from the participant to report
individual patient data.
Author details
1Advanced Eye Center, Department of Ophthalmology, Post Graduate
Institute of Medical Education and Research (PGIMER), Sector 12, Chandigarh
160012, India. 2Department of Histopathology, Post Graduate Institute of
Medical Education and Research (PGIMER), Chandigarh, India. 3Department of
Medical Microbiology, Division of Mycobacteriology, Post Graduate Institute
of Medical Education and Research (PGIMER), Chandigarh, India. 4Eye Clinic,
Department of Biomedical and Clinical Science “Luigi Sacco”, Luigi Sacco
Hospital, University of Milan, Milan, Italy. 5Department of Internal Medicine,
Division of Rheumatology, Post Graduate Institute of Medical Education and
Research (PGIMER), Chandigarh, India.
Received: 13 October 2016 Accepted: 23 November 2016
References
1. Gupta V, Gupta A, Rao NA (2007) Intraocular tuberculosis—an update. Surv
Ophthalmol 52(6):561–587
2. Gupta V, Shoughy SS, Mahajan S et al (2015) Clinics of ocular tuberculosis.
Ocul Immunol Inflamm 23(1):14–24
3. Rao NA (2013) Uveitis in developing countries. Indian J Ophthalmol
61(6):253–254
4. Sharma K, Gupta V, Bansal R, Sharma A, Sharma M, Gupta A (2013) Novel
multi-targeted polymerase chain reaction for diagnosis of presumed
tubercular uveitis. J Ophthalmic Inflamm Infect 3(1):25
5. Bansal R, Sharma K, Gupta A et al (2015) Detection of Mycobacterium
tuberculosis genome in vitreous fluid of eyes with multifocal serpiginoid
choroiditis. Ophthalmology 122(4):840–850
6. Verma A, Biswas J, Dhanurekha L, Gayathri R, Lily TK (2016) Detection of
Mycobacterium tuberculosis with nested polymerase chain reaction analysis
in enucleated eye ball in Eales’ disease. Int Ophthalmol 36(3):413–417
7. Castiblanco C, Adelman RA. Imaging for sympathetic ophthalmia: impact on
the diagnosis and management. Int Ophthalmol Clin. Fall 2012;52(4):173-181
8. Behdad B, Rahmani S, Montahaei T, Soheilian R, Soheilian M (2015)
Enhanced depth imaging OCT (EDI-OCT) findings in acute phase of
sympathetic ophthalmia. Int Ophthalmol 35(3):433–439
9. Biswas J, Madhavan HN, Gopal L, Badrinath SS (1995) Intraocular
tuberculosis. Clinicopathologic study of five cases. Retina (Philadelphia,
Pa) 15(6):461–468
10. Grinager HS, Lillemoe TJ, Engel KC, Emerson GG. Choroidal biopsy of a
patient with AIDS and systemic tuberculosis: a clinicopathologic case
report. Retin Cases Brief Rep. Summer 2011;5(3):251-253
11. Wroblewski KJ, Hidayat AA, Neafie RC, Rao NA, Zapor M (2011) Ocular
tuberculosis: a clinicopathologic and molecular study. Ophthalmology
118(4):772–777
12. Invernizzi A, Mapelli C, Viola F et al (2015) Choroidal granulomas visualized
by enhanced depth imaging optical coherence tomography. Retina
(Philadelphia, Pa) 35(3):525–531
13. Invernizzi A, Agarwal A, Mapelli C, Nguyen QD, Staurenghi G, Viola F.
Longitudinal follow-up of choroidal granulomas using enhanced depth
imaging optical coherence tomography. Retina (Philadelphia, Pa.) 2016.
Aggarwal et al. Journal of Ophthalmic Inflammation and Infection  (2016) 6:46 Page 6 of 6
